Objective: To evaluate treatment outcomes in Wilms' tumor (WT).
INTRODUCTION
The multidisciplinary management of Wilmst umor (WT) led to a striking improvement of patient outcome in the last decades. Now, an increasing consideration is given to determine the minimal therapy needed to cure low-risk tumors (1, 2) . Recent WT trials of the International Society of Pediatric Oncology (SIOP) and United Kingdom Children's Cancer Study Group (UKCCSG) has shown that chemotherapy with vincristine (VCR) or a combination of VCR and dactinomycin (AMD) for stage I favorable histology tumor can be reduced without compromising survival rates, but there is no agreement on the matter (1) (2) (3) (4) . At the same time, researchers are looking for novel strategies such as treatment intensification for children with high-risk tumors (5) . The use of modern intensive regimens including doxorubicin (ADR), cyclophosphamide (CTX), ifosfamide (IFO), carboplatin (CP) and etoposide (ETP) were reported to improve survival rates for patients with favorable relapsed WT from less than 30% to 50-55% (5-7). However, children with unfavorable relapsed WT have a high risk of treatment failure (1, 7) . Few reports on high-dose chemotherapy with autologous stem-cell rescue show variable disease-free survival rates (33 to 60%) and it is not clear whether this approach offers any advantages over conventional second line therapies (1, 5, (8) (9) (10) .
The aim of this study is to analyze the outcomes in children with WT treated in a single center with special attention to stage I disease and to patients with high-risk recurrent disease.
MATERIALS AND METHODS
We reviewed the records of 53 children (28 males and 25 females) with WT who were treated at our institution between January 1980 and December 2004. Median patient age was 2 years (range < 1 to 14). Inclusion criteria were adequate clinical and pathological data, and a follow-up of 1 year or more, except for those who died of the disease. Two patients were excluded from the study because 1 died just after arrival, and another one that died in the 1st postoperative day of a nephrectomy.
Tumor stage and histological subtype (Table-1) were defined according to the National Wilms' Tumor Study Group (NWTSG) (1, 11) .
Surgical treatment for unilateral disease consisted of transperitoneal radical nephrectomy. One patient with stage V tumor was submitted to bilateral biopsies followed by chemotherapy and then to total unilateral nephrectomy and partial contralateral nephrectomy. Other child with stage V in whom a very small nodule in the left kidney was not noticed at presentation was treated initially by unilateral right nephrectomy followed by chemotherapy and afterward by partial left nephrectomy. Regional lymph node sampling was obtained in all patients and an associated adrenalectomy was performed in 16 cases, enterectomy in 2 and caval thrombectomy in 5. Forty patients were treated with adjuvant chemotherapy only. Thirteen children with tumors initially deemed unresectable or with intracaval extension received neoadjuvant and adjuvant therapy as follows: stages I -3, II -1, III -4, IV -3 and V -1.
With exception of patients with stage I tumor, the routine adjuvant chemotherapy and radiotherapy followed the recommendations of the Brazilian Wilms' Tumor Study Group (12) . Most patients with stage I tumor (16/19) received a shorter postoperative treatment with 11 doses of VCR (1.5 mg/m 2 , weeks 2-11 and 16) and 4 doses of AMD (15-60µg/kg, weeks 1, 6, 11 and 16).
Relapsed WT was treated with multiagent salvage regimens including CIS, CP, CTX, IFO and ETP (6, 7) . In addition, abdomen radiotherapy was used in 6 cases (10.5 to 30 Gy) and lung radiotherapy in 3 (12 to 15 Gy). One patient with WT (metastasis in liver and lungs) resistant to salvage regimen (6 courses using a combination of CIS, ETP and IFO) was treated by a lobectomy for resection of 2 residual lung metastasis (the nodule in the liver was unsuitable for surgical resection), followed by radiotherapy (12 Gy in both lungs and 12 Gy in the liver), and high-dose conditioning chemotherapy (high-dose chemotherapy 2 ) with stem cell rescue (2.7 x10 6 cells/kg) (9) . Autologous CD34 cells were harvested by aphaeresis 45 and 30 days before conditioning therapy after a 5 days course of GM-CSF (10µg/kg/day).
The median follow-up was 58 months (range 7 to 274). Survival rates were calculated by the Kaplan-Meier method. Comparisons between groups of patients were made using log rank univariate analysis and Cox regression multivariate analysis. The statistical analysis was performed using Stata  6.0 software. P values less than 0.05 were considered significant.
RESULTS
Overall and disease-free survival rates were displayed in Figures-1 and 2 as well as in Tables-2, 3 and 4. Multivariate analysis shows that influence of tumor stage is more relevant (p = 0.03; HR = 1.56) than children age (p = 0.05; HR = 0.39) on diseasefree survival rates.
One patient out of 3 with stage I tumor treated with neodjuvant plus adjuvant chemotherapy died of pneumonia 11 months after nephrectomy. The other 2 are alive disease free 240 and 274 months from surgery. The 16 patients with stage I tumor treated with short duration chemotherapy showed a diseasefree survival rate of 100% in a median time of 101 months (range 14 to 248 months). Only 1 of these 16 patients developed moderate toxicity represented by neutropenia and infection (pneumonia) that was treated successfully by dose reduction and antibiotics.
Ten children showed recurrent WT (Table-5 ) in a mean time of 13.4 ± 10 months (range 2 to 36). Overall and disease-free survivals of patients with recurrent WT at 3 and 5 years were respectively: 83.3% and 66.6%, and 42.8% and 42.8%. Severe drug toxicity in patients with relapse, treated with salvage chemotherapy, occurred in 1 patient that developed cardiac insufficiency. The child treated with high-dose chemotherapy plus stem cell rescue is alive without disease (hepatic metastasis exhibited complete remission) 84 months from relapse, but acute drug toxicity due to this attempt was severe: mucositis, vomiting, diarrhea, seizures, acute pulmonary edema and jaundice. The patient engrafted to an absolute neutrophil count 500/µL and platelet count > 20/µL, respectively 18 and 210 days after stem cell transplant.
Only 1/16 adrenal glands excised during radical nephrectomy had WT metastasis (there was no primary tumor contiguous involvement). No major perioperative surgical complication occurred in any children, but 3 cases showed small bowel obstruction 3, 14 and 20 months after the surgery. Only 1 of these 3 children was treated previously with abdominal radiotherapy. Tumor spill occurred in 5/52 patients: 2 local and 3 diffuse spill. Two children with diffuse spillage exhibited local relapse.
COMMENTS
Overall and disease-free survival rates after 3 and 5 years of follow-up are within the range reported by others (7, (12) (13) (14) .
Our results show that adjuvant short-duration VCR-AMD chemotherapy is well tolerated and very effective for children of all ages with stage I Wilmst umor. It is worth to stress that 9/16 children so treated were older than 2 years, no one had diffuse anaplasia and only 1 had focal anaplasia. The SIOP 93-01 trial showed that postoperative chemotherapy with VCR-AMD for stage I patients with intermediate-risk and anaplastic WT (submitted to neoadjuvant therapy with the same drugs for 4 weeks and that showed initial good response) can be shortened to 4 weeks from the standard 18 weeks, while maintaining equivalent disease-free survival (4). The UKCCSG showed similar results with adjuvant VCR monotherapy (duration of 10 weeks) for stage I favorable histology tumor in patients ≤ 2 years (2). The NWTSG-5 trial included a therapy arm in which no adjuvant treatment was given for small stage I WT in children younger than 2 years, but this arm was closed prematurely when the relapse-free survival decreased below 90% (15) . The few existing reports, including our data, suggest that treatment reduction for stage I disease is possible. Meanwhile, the NWTSG still recommend managing patients with stage I disease with a standard adjuvant chemotherapy regimen (VCR plus AMD) for 18 weeks (1).
The outcome of our patients with stage II disease mirrors what was described in the literature while for stages III and IV tumor it seems worse (3, 13, 14) . The difference observed in stages III and IV might be casual or a consequence of disparities in sampling.
Our results show that second line chemotherapy was quite ineffective for treatment of relapsed WT. However, it is relevant to mention that only 1/10 recurrent tumor in this setting fulfilled the favorable prognostic factors such as initial stage I or II, previous treatment with VCR and AMD only, no previous radiotherapy, relapse longer than 6 months after diagnosis and favorable histology (5-7). Although successful retrieval of recurrent tumor is possible, novel approaches are urgently needed. In fact, the treatment for resistant relapsed WT remains a challenge (16) . For such patients, in spite of drug toxicity, a salvage attempt with high-dose chemotherapy associated with autologous stem cell transplant seems to be justified as seen in 1 patient of this setting as well as in small series published elsewhere (6, (8) (9) (10) .
The results of transperitoneal radical nephrectomy with regard to tumor spill (10%), local recurrence (6%) and small bowel obstruction (6%) are within the range published elsewhere (17) (18) (19) . The role of systematic adrenalectomy in treatment of WT deserves further evaluation because tumor 
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involvement of the gland is not usual as seen in our data.
CONCLUSIONS
The postoperative chemotherapy in stage I disease can be reduced without compromising the cure rate. The treatment of unfavorable stage III and IV disease or relapsed tumor remains a challenge.
EDITORIAL COMMENT
The management of Wilms' Tumor (WT) over the last two decades has seen vast improvements in overall survival due to better neoadjuvant and adjuvant therapeutic protocols developed by national and international collaborations (1) . With the survival improvements, came the need to reduce treatment intensity so that the health burden on patients, parents and the health care system was reduced without compromising outcome. The Brazilian collaborative group (Grupo Cooperativo Brasileiro para o Tratamento do Tumor de Wilms [GCBTTW]) (2) contributed to this international consensus by showing that a single day administration of actinomycin-D rather than a 5-day course (provided other treatment regimens were constant) was equally effective.
Tucci et al., in this article, provide a retrospective summary of 53 children treated at a single centre over a 14-year period. Although the retrospective nature of the study is recognized, the authors should be congratulated on providing further evidence that stage-I WT need not aggressive chemotherapeutic regimens. Almost all of these patients did not have unfavorable histology and thus the reduction in chemotherapy seems to be the correct regimen for them. Such results are supported by the European and British groups, both of whom have shown reduction of chemotherapy does not necessarily lead to poorer outcome. The UK group showed that overall survival was in the high nineties when vincristine was given only over ten weeks. However, this applied to only those 4 years of age or younger (3). The SIOP have reduced the pre-operative chemotherapy to 4 weeks and shown it is as good as 8 weeks with no change of stage distribution and tumor shrinkage. Tucci et al., in the present paper, mention the recent NWTSG-5 study showing that of 75 patients younger than 2 years with a stage-I, favorable histology WT less than 550g in weight treated without adjuvant chemotherapy 8 patients developed recurrence to the lung or operative bed and 3 developed metachronous contralateral WT. This resulted in a 2-year disease-free survival estimate of 86.5%. Based on predefined stopping rules, this arm of the study was closed early. However, subsequent review of these patients revealed several factors that were not considered in these predefined stopping rules, the most important being that the overall survival rate of these patients was much higher than estimated. This suggested that, even if these children relapse, the ability to successfully control the relapse was far greater than predicted. Based on this, the newly formed US Children's Oncology Group will again evaluate this question in this group (4) .
The outcome for relapsed WT is worrying with intensive treatment having variable effect. Certainly, this cohort seems to have worse outcome compared to that reported elsewhere, but with the patients recruited over a period of 14 years, many of whom were treated before more recent studies, there is likely to be heterogeneity in management and possibly even histological evaluation. The authors may have given consideration to a review of all histology by expert histopathologists and application of recent staging criteria so that such effects could be evaluated. The future for these patients may be in high-dose chemotherapy with autologous stem cell transplant, but as exemplified by the one patient they treated the toxicity of treatment can be distressing for all concerned. Recent molecular studies have started to characterize genetic changes that may stratify relapses into high and low risk (5) . Such advances could identify subgroups that may have higher risk of failure after attempted salvage with intensive chemotherapeutic regimens. In such patients, the risk: benefit ratio may be more appealing when considering autologous stem-cell transplant and chemotherapy. Wilms' tumor, represents approximately 6% of all childhood cancers and is the most common primary malignant renal tumor of childhood. Current management emphasizes in reducing the morbidity of treatment for low-risk patients and reserving more intensive treatment for selected high-risk patients for whom survival remains poor.
Dr
There is a well known debate going on according to the treatment protocol one must use. The International Society of Pediatric Oncology (SIOP) Protocols have always recommended preoperative chemotherapy because it is able to reduce tumor size, induce a pseudocapsule and decrease the incidence of tumor rupture (1) . Indeed, the authors describe an above average tumor rupture in their study. The National Wilms' Tumor Study Group (NWTSG), on the other hand, recommends preoperative chemotherapy in some cases only; bilateral tumors, inoperable tumors at surgical exploration and inferior vena cava extension above the hepatic veins. This allows precise staging of patients with modulation of treatment for each individual, thereby decreasing the intensity of treatment toxicity. The authors have chosen the NWTSG protocol, while in Europe the SIOP protocol is more popular and therefore mostly used.
I would also like to congratulate the author's surgical approach. I believe that transperitoneal radical nephrectomy with regional lymph node sampling is the optimal surgical approach for Wilms' tumor patients, since it allows complete inspection of abdominal cavity, lymph node sampling and tumor resection with lower percentage rates of neoplastic cell spillage (2) .
Reduced postoperative chemotherapy seems to be a good solution in stage I patients since their cure rate is not compromised. High dose chemotherapy with autologous stem-cell rescue in children with relapsed Wilms' tumor exhibits variable disease free survival rates and needs to be further studied since it is not clear if it offers any advantages over conventional second line therapies. Treatment intensification for children with high-risk tumors, although accompanied with sever complications, seems to be at the time the only solution for such patients.
